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We have studied magnetic field penetration and vortex line formation in a [Nb(100~)/Si(15 )]x20 multilayer by magnetization and polarized neutron reflection. With the magnetic field applied parallel to the surface, the magnetization revealed the presence of a kink above HC1 indicative of transitions between one row of fluxoids and two rows of fluxoids parallel to the surface. The spin-dependence of neutron reflectivity below HC1 was consistent with a penetration depth of 1200~, substantially larger than that of bulk Fib. In the mixed phase (H=, > Hcl) the field was found to penetrate the surface, with a slope as found in the case of H=, < HC1. At H=,, > Hcl vortex forms in addition to surface penetration. A modulation of the vortex fields was found with the periodicity of the Nb/Si bilayers as evidenced by the spin dependence of the reflectivi~at the first Bragg peak of the multilayer. , where x is the distance(depth) from the surface and 5 is the penetration depth. The best-fitted penetration depth 6 was found to be 1200~(with X2= 1) ; for comparison, the spin asymmetries for penetration depth of 800 and 1600~are also presented. It is to be mentioned that over this Q-region a similar oscillation of P was observed with 700 Oe field (not shown).
To recap the findings, for H=, < Hcl (=500 Oe) the Meissner effect has been observed with a characteristic penetration depth of 1200~at 1.6K. The value of the surface penetration depth is significantly larger that that of bulk Nb( (4.2K) = 400~.G field at the interior of the film in addition to the effect of surface penetration. The. vortex field which causes the interior field has the periodicity of the Nb/Si layers. This does not necessarily rule out the longer wavelength modulations predicted for these multilayers.
Those, if present, would give rise to further modulations of the spin asymmetry for which longer, more accurate measurements are required. What is remarkable is the detection of sizeable magnetic fluctuations over spacings as low as -100~. If, in a very naive picture the fluxoids are considered to be centered at the silicon layers, and their size is given in all direction by the penetration depth (1200~-found for this material), the magnetic field should be practically unifordwoughout the fdm.
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